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Specification 

1. Title of the Device 

Liquid crystal display panel 

2. Scope of Claim for Utility Model Registration 

(1) A liquid crystal display panel comprising: 

a liquid crystal display element; 

a TAB (tape automated bonding) substrate; 

a printed wiring substrate; and 

a wiring FPC (flexible printed circuit), 

wherein a semiconductor IC chip for driving the liquid crystal display element is 

mounted by TAB on a small-sized substrate of the TAB substrate, 

a plurality of the TAB substrates is mounted on the printed wiring substrate, and 
the wiring FPC connects an electrode for external connection of the liquid crystal 

display element and a connecting terminal of the printed wiring substrate. 

(2) The liquid crystal display panel according to claim (1), wherein the printed wiring 
substrate is composed of an FPC and integrally composed of the wiring FPC. 

3. Detailed Description of the Device 
[Industrial Field of the Device] 

This device relates to an improvement of a mounting technique of a liquid crystal 
display panel on which a TAB substrate (a small-sized substrate to which an IC chip for 
driving a liquid crystal display panel is attached by TAB) is mounted. 
[Prior Art] 

For example in a liquid crystal display element (hereinafter, an LCD) used for an 
active liquid crystal display panel, as shown in FIG 3, transparent substrates 11 and 12 
like glass are provided to be closely in contact with and opposed to each other. A 
spacer 13 is sandwiched in a periphery portion, and a liquid crystal 14 is sealed between 
these transparent substrates 11 and 12. A plurality of pixel electrodes 15 is arranged in 
rows inside the one transparent substrate 11, each thin film transistor 16 is formed as a 
switching element to be in contact with each pixel electrode 15, and the drain of the thin 
film transistor 16 is connected to the pixel electrodes 15. A transparent common 
electrode 17 is almost entirely formed on an inner surface of the other transparent 
substrate 12 to be opposed to the plurality of pixel electrodes 15. 

As shown in FIG 4, pixel electrodes 15 like a square are disposed on a 
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transparent substrate 11 in columns and rows to be closely in contact with each other, is 
closely in contact with each row disposition of the pixel electrodes 15, each gate bus Xi, 
X2, ... is formed along therewith, and closely in contact with each column disposition of 
the pixel electrodes 15 and each source bus Yi, Y2, ... is formed along therewith. A 
thin film transistor 16 is provided at the intersection of each gate bus Xi (i=l, 2, ...) and 
source bus Yj (j=l, 2, ...). Each gate of each thin film transistor 16 is connected to the 
gate bus Xi in the position of the intersection of the both buses, each source is 
connected to the source bus Yj, respectively, and further, each drain is connected to the 
pixel electrodes 15. 

Each one of these, the gate bus Xi and the source bus Yj, are selected and voltage 
is applied therebetween. Only the thin film transistor 16 to which the voltage is 
applied is conducted, and an electric charge is stored in the pixel electrodes 15 
connected to the drain of the conducted thin film transistor 16. Voltage is applied only 
to the part between the pixel electrodes 15 and the common electrode 17 in the liquid 
crystal 14. Accordingly, only the part of the pixel electrodes 15 becomes light 
transmitting or not light transmitting, thereby selectively carrying out display. The 
display can be erased by discharging an electric charge stored in these pixel electrodes 
15. 

As shown in FIG 5, a gate bus driver circuit 21 and a source bus driver circuit 22 
are provided for driving gate buses X 2 to X n and source buses Yi to Y m , respectively. 
A signal of each row to be displayed on a liquid crystal pixel is outputted all at once 
from the source bus driver circuit 22 to the source buses Yi to Y m per one row within a 
T/n hour (T=l// F , /f is a field frequency, which is equal to the number of a screen 
displayed in an unit of time, and T is the cycle). A gate bus driving signal is 
sequentially outputted to each gate bus X 1 to X n per T/n hour in the gate bus driver 
circuit 21 by being synchronized with the source bus driving by the source bus driver 
circuit 22. 

Each source bus driver circuit 22 and gate bus driver circuit 21 is divided into a 
plurality of partial circuits, and each partial circuit is made into an IC. An IC chip 30 
thereof is mounted on a printed wiring substrate by TAB (Tape Automated Bonding). 
The substrate is referred to as a TAB substrate. As shown in FIG 6, one edge of a 
TAB substrate 31 for driving a plurality of source buses (or gate buses) is connected to 
an electrode for external connection formed by extending the bus along an edge of an 
LCD 1. One edge of a TAB substrate 32 for driving a plurality of gate buses (or source 
buses) is connected to an electrode for external connection formed by extending the bus 
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along an edge intersecting with the edge. Other edges of the TAB substrates 31 and 32 
are soldered to terminals of printed wiring substrates 33 and 34, respectively. A 
plurality of TAB substrates 31 and 32 is fixed by the printed wiring substrates 33 and 34, 
respectively, and further, various kinds of electrical signals are inputted through these 
substrates. 

As shown in FIG 7, a copper foil pattern 41 is formed on a rectangular polyimide 
film 40 of a TAB substrate 31, and the IC chip 30 is mounted on the copper foil pattern 
41 by TAB. The copper foil pattern 41 is extended up to two edges opposed to the 
polyimide film 40. Each long and thin rectangular plate surface is removed along the 
both edges of the polyimide film 40, windows 42 and 43 are formed, and the copper foil 
pattern 41 makes bridge on the windows 42 and 43. Note that a window 44 as large as 
an exterior of the IC chip is also formed in the place where the IC chip 30 is mounted. 
The width of the window 43 is formed narrower than that of the window 42, and as 
shown in FIG 6, the TAB substrate 31 is bended at the window 43. The window 42 is 
used to solder the TAB substrate 31 to the terminal of the printed wiring substrate 33. 
At that time, the side of the copper foil pattern 41 can be soldered by being in contact 
opposed to the copper foil pattern side of the printed wiring substrate 33 (FIG 8A) or 
can be soldered also by being in contact opposed to the side of the polyimide film 40 
(FIG 8B). The TAB substrate 32 is as same as the TAB substrate 31 except that it does 
not have the window 43, and it is used when the TAB substrate 31 is not bended. 
[Problem to be Solved by the Device] 

A pitch of an electrode to be connected to a TAB substrate of an LCD generally 
differs depending on a type of a display element such as the number of buses or a size of 
the display element. Therefore, an electrode pitch of the TAB substrate needs to be 
accorded with an LCD of each type. In other words, an LCD of each type needs a 
TAB substrate special to each and a kind of a TAB substrate increases; therefore, a great 
amount of a development cost is necessary and it is not economical. 

This device is to provide a liquid crystal display panel having an economical 
structure in which a common standard TAB substrate can be used for various kinds of 
LCDs having different pitch of an electrode for external connection. 
[Means for Solving the Problem] 

A liquid crystal display panel of this device comprises: a liquid crystal display 
element; a TAB (tape automated bonding) substrate; a printed wiring substrate; and a 
wiring FPC (flexible printed circuit). 

A semiconductor IC chip for driving the liquid crystal display [sic] is mounted by 
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TAB on a small-sized substrate of the TAB substrate, a plurality of the TAB substrates is 
mounted on the printed wiring substrate, and the wiring FPC connects an electrode for 
external connection of the liquid crystal display element and a connecting terminal of 
the printed wiring substrate. 

The printed wiring substrate is composed of an FPC and integrally composed of 
the wiring FPC. 
[Embodiment] 

A standard TAB substrate is used in this device, and difference between the 
electrode pitch and an electrode pitch of an LCD is adjusted by a printed wiring 
substrate for mounting a TAB substrate and a wiring FPC (flexible printed circuit) to be 
newly provided. As a standard TAB substrate, for example, an object of which number 
of electrodes to be connected to an LCD is 120 and a pitch thereof is 0.3 mm is used. 
Hereinafter, this device is described with reference to an embodiment of FIG 1. In FIG 
1, the same reference numerals are given for the parts corresponding to FIG 6, and the 
explanation to be overlapped will not be repeated. Standard TAB substrates 31' and 
32' are mounted on printed wiring substrates 33 and 34, respectively. One ends of 
wiring FPCs 51 and 52 are each connected to connecting terminals of these printed 
wiring substrates, and the other ends are each connected to an electrode 53 of an LCD 1. 
As shown in FIG 2, the wiring FPCs 51 and 52 are formed by forming a copper foil 
pattern on a polyimide film 55 [sic]. 

For example, the following methods are used for connection of the wiring FPCs 
51 and 52 and the electrode 53. In the first method, metalizing treatment is carried out 
on the LCD electrode 53 by means such as plating to laminate nickel, metal, and the 
like. On the other hand, there is a method in which solder plating is carried out on a 
terminal 55 of the wiring FPCs 51 and 52, and these LCD electrodes 53 are overlapped 
with the FPC terminal 55 to be soldered by heating by means such as a laser. 

In the second method, as shown in FIG 2, an anisotropic conductive film 56 is 
sandwiched between the LCD electrode 53 and the FPC terminal 55 to adhere by 
applying heat and pressure. Minute metal particles 57 of some \i are disposed with an 
equal space in an adhesive base material of the anisotropic conductive film 56. The 
conductive film 56 is squashed by heat and pressure, and the LCD electrode 53 and the 
FPC terminal 55 are electrically connected by sandwiching the metal particles 57 
therebetween. In addition, the surrounding adhesive layer is melted by heat, and thus, 
adhesion is made between a transparent substrate 11 of the LCD and the wiring FPCs 51 
and 52 (FIG 2B). When the second method is adopted, metalizing treatment may not 
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be carried out on the LCD electrode 53. On the other hand, gold plating is preferable 
to be carried out on the FPC terminal 55. 

In the case of connecting the wiring FPCs 51 and 52 to the printed wiring 
substrates 33 and 34, respectively, it may be carried out based on the above-mentioned 
first and second methods. In addition, a method based on the above-mentioned first 
and second methods is adopted also in mounting the standard TAB substrates 31' and 
32' on the printed wiring substrates 33 and 34, respectively. 

The pitch of the terminal 55 at the one end of the wiring FPCs 51 and 52 is equal 
to the pitch of the LCD electrode 53 to be connected, and the terminal pitch of the other 
end of the wiring FPC is provided to be equal to the pitch of the terminal of the printed 
wiring substrate 33 or 34. The difference between the pitch of the LCD electrode 53 
and the electrode pitch of the standard TAB substrates 31' and 32' may be adjusted by a 
copper foil pattern of the printed wiring substrates 33 and 34 or may be adjusted by the 
copper foil pattern of the wiring FPCs 51 and 52. Alternatively, both can be jointly 
used. 

Since the wiring FPC can be freely bended if necessary, it is not necessary to 
specifically provide a TAB substrate with a bending window like the conventional one. 
The standard TAB substrates 3V and 32* can be mounted on either or both sides of the 
printed wiring substrates 33 and 34. 

The LCD with the above-mentioned explanation is an active LCD; however, this 
device is not limited thereto. Apparently, it can be applied to a passive LCD as well. 
Other Embodiment 

In FIG 1, FPCs 51 and 52 can be substituted without using printed wiring 
substrates 33 and 34. In that case, the dimension of the FPCs is enlarged by that of the 
printed wiring substrates and a standard TAB substrate 31' or 32* is mounted thereon. 
[Effect of the Device] 

According to this device, it is possible to use a common standard TAB substrate 
for various types of the LCDs having different electrode pitches by using a printed 
wiring substrate for mounting TAB substrate and a wiring FPC. It is not necessary to 
prepare a TAB substrate special to each per each type LCD and a great amount of a 
development cost can be saved. 

If necessary, the FPC can be freely bended with an approximately optional 
curvature and angle; therefore, a degree of freedom of mounting in constituting an LCD 
display device can be expanded. 
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4. Brief Description of the Drawings 

FIGS. 1 A and IB each are a perspective view and a side view of a substantial part 
to show embodiment of this device. FIG 2 is a cross-sectional view of a substantial 
part to explain the case of connecting a liquid crystal display element (LCD) 1 and 
wiring FPCs 51 and 52 of FIG 1 by using an anisotropic conductive film. FIG 3 is a 
cross-sectional view of a substantial part showing one example of a liquid crystal 
display element. FIG. 4 is a circuit diagram of the liquid crystal display element of FIG 
3. FIG 5 is a block flow diagram of a liquid crystal display panel using the liquid 
crystal display element of FIG 3. FIG 6 is a perspective view of a conventional liquid 
crystal display panel on which a special TAB substrate is mounted. FIGS. 7A and 7B 
each are a perspective view and a cross-sectional view of a TAB substrate 31 of FIG 6. 
FIG 8 is a cross-sectional view of a substantial part to show a connection state between 
the TAB substrate 31 and a printed wiring substrate 33 of FIG 6 
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